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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The slurry constituent for ceramic green sheets characterized by being the slurry constituent for 
ceramic green sheets which uses ceramic raw material powder, binder resin, and an organic solvent as a 
principal component, and for the above-mentioned binder resin consisting of two or more sorts of polyvinyl 
butyral resin with which hydroxyl-group contents differ, and for the difference of the thing of the highest 
[ content / in each polyvinyl butyral resin / hydroxyl-group ] and the minimum thing being more than 1 Omol%, 
and the soluble parameter of an organic solvent being the thing of 1 1 .7-1 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the slurry constituent for ceramic green sheets. 
[0002] 

[Description of the Prior Art] In case a ceramic green sheet manufactures the ceramic circuit board, a stacked 
type ceramic condenser, etc., it is used, it mixes raw material powder, binder resin, a plasticizer, an organic 
solvent, etc. of a ceramic, and fabricates them in the shape of a sheet. 

[0003] After specifically adding a plasticizer, a dispersant, and a defoaming agent in the solution which 
dissolved binder resin in the organic solvent, ceramic raw material powder is added, it mixes to homogeneity 
with mixed equipments, such as a ball mill, degassing is carried out, and the ceramic slurry constituent of fixed 
viscosity is produced. This ceramic slurry constituent is cast into base material sides, such as a polyethylene 
terephthalate film which carried out mold release processing, or a SUS plate, using a doctor blade, 3 roll reverse 
coating machine, etc. 

[0004] A ceramic green sheet carries out evaporation desiccation of the part for the solvent of the ceramic slurry 
constituent cast into the above-mentioned base material side by approaches, such as heating, and has moderate 
reinforcement and flexibility by 1 0 micrometers of thickness numbers obtained from a base material by 
exfoliating. 

[0005] Especially when manufacturing a stacked type ceramic condenser, two or more things which applied the 
conductive paste used as an internal electrode by screen- stencil etc. on the above-mentioned ceramic green 
sheet are accumulated, heating sticking by pressure is carried out, and a layered product is obtained. An external 
electrode is sintered to the end face of a ceramic sintered compact which calcinated and obtained this layered 
product. 

[0006] When using polyvinyl butyral resin as binder resin, in order to adjust moderate reinforcement and 
solution viscosity, polymerization degree and a presentation select the optimal resin, one kind of polyvinyl 
butyral resin usually uses it in that case — having (for example, thing given in JP,7-201652,A) ~ mixing two 
kinds of resin with which polymerization degree differs depending on the case, and choosing the optimal 
reinforcement and viscosity is also known (thing given in JP,3-170360,A). 

[0007] That from which polar degrees (soluble parameter), such as the mixed solvent with which the organic 
solvent used here carries out the distributed dissolution of the polyvinyl butyral resin good, for example, 
ethanol/toluene, ethanol/xylene, ethanol / butanol / trichlene, differ, and a vapor rate moreover differs is used. 
[0008] When the distributed condition of dissolved polyvinyl butyral resin changes during desiccation of a 
sheet, one side of two kinds of polyvinyl butyral resin causes condensation, the consistency and reinforcement 
of a sheet fall or a pore (internal defect) generates what adjusted the ceramic slurry using the mixed solvent with 
which the boiling points differ as mentioned above. If a pore occurs, insulation resistance will deteriorate and 
the problem of breakdown voltage falling will arise. 

[0009] Thin film-ization of a dielectric layer is progressing these days for the capacity rise of a capacitor, and, 
as for the green sheet for ceramic condensers, for this reason, thin film-ization of a green sheet is demanded. If 
thickness of a green sheet is made thin, it is necessary to make reinforcement of a sheet higher than before 
further, the above — according to the adjustment approach of the sheet reinforcement indicated by which official 
report, polyvinyl butyral resin with a high degree of polymerization needed to be used, and there was a problem 
that the viscosity of a slurry constituent rose for this reason, involved in air into flow casting coating, and a 
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detailed hole was generated on a sheet. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention cancels the above-mentioned conventional trouble, 
sheet reinforcement can be adjusted, without giving a big viscosity change to the mixture which mixed binder 
resin, the plasticizer, the organic solvent, etc. to ceramic raw material powder, and it aims at offering the slurry 
constituent for ceramic green sheets which can obtain the high green sheet of quality. 
[0011] 

[Means for Solving the Problem] The slurry constituent for this invention ceramic green sheets is a slurry 
constituent for ceramic green sheets which uses ceramic raw material powder, binder resin, and an organic 
solvent as a principal component, and the above-mentioned binder resin consists of two or more sorts of 
polyvinyl butyral resin with which hydroxyl-group contents differ, and the difference of the thing of the highest 
[ content / in each polyvinyl butyral resin / hydroxyl-group ] and the minimum thing is more than 1 0mol%, and 
it is characterized by the soluble parameter of an organic solvent being the thing of 1 1 .7-1 3. 
[0012] One sort of solvents or the polar degree of this invention is comparable, without generating unusual 
condensation of polyvinyl butyral resin, without changing the viscosity of a solution a lot by using two or more 
sorts of solvents with which a vapor rate differs from the boiling point, its consistency and reinforcement of a 
sheet are good and it finds out that a ceramic green sheet with few pores is obtained. 

[0013] In this invention, two or more sorts of polyvinyl butyral resin with which the hydroxyl-group contents 
combined and used differ will not be limited, especially if the difference of the thing of the highest [ content / 
hydroxyl-group ] and the minimum thing is more than 1 0mol%. For example, generally as what has a few 
hydroxyl-group content, 15-25-mol % of a thing is used, and 25-40-mol % of a thing is desirable as what has 
many hydroxyl-group contents. When the difference of a hydroxyl-group content is less than [ 10mol% ], the 
large improvement in the reinforcement of a green sheet or a consistency is not found. 

[0014] Although what is necessary is for especially a limit not to have the rate which mixes two or more sorts of 
polyvinyl butyral resin with which the above-mentioned hydroxyl-group contents differ, either, and just to 
select it suitably if needed, it is desirable that the ratio of one polyvinyl butyral resin is 10 - 90%. 
[0015] Generally the thing of 200-4000 is used in many cases, and the polymerization degree of the above- 
mentioned polyvinyl butyral resin should just select that from which the optimal viscosity is obtained if needed. 
Moreover, the amount of the residual acetyl group of polyvinyl butyral resin is not especially restricted, 
although 0.5-20-mol % of a thing is generally used. 

[0016] the solvent used in this invention dissolves the above-mentioned polyvinyl butyral resin with which 
hydroxyl-group contents differ, especially if a soluble parameter is the thing of 1 1.7-13, it will not be limited, 
for example, ethanol, n-propanol, isopropanol, furfuryl alcohol, benzyl alcohol, methyl cellosolve, dimethyl 
sulfoxide, dimethylformamide, an acetic acid, its pyridine, etc. are independent — or it is mixed and used. 
[0017] if the above-mentioned soluble parameter separates from the range of 1 1.7-13 — the dissolution of 
polyvinyl butyral resin — since it becomes out of range, the solubility of polyvinyl butyral resin falls. 
[0018] 

[Embodiment of the Invention] The example of the slurry constituent for ceramic green sheets of this invention 
is explained below. 

(Examples 1-7) lOg of things which mixed two kinds of polyvinyl butyral resin with which the amounts of 
hydroxyl groups which show to 1 OOg of impalpable powder of a barium titanate system as ceramic raw material 
powder, and are shown in a table 1 as binder resin differ by the weight ratio 1:1 was added, 2g (DBP) of dibutyl 
phthalates was added as 130g of solvents shown in a table 1, and a plasticizer, it kneaded with the ball mill for 
48 hours, and the slurry constituent for ceramic green sheets was obtained. 

After casting on the polyester film which carried out mold release processing of the slurry constituent for the 
production above-mentioned ceramic green sheets of a ceramic green sheet and being air-dry for 30 minutes in 
ordinary temperature, it dried at about 80 degrees C with the air forced oven for 1 hour, and the green sheet with 
a thickness of about 20 micrometers was obtained. 

[0019] (Examples 1-4 of a comparison) The ceramic green sheet was obtained like examples 1-5 except having 
used one kind of polyvinyl butyral resin which is the degree of polymerization shown in a table 1 . 
[0020] (Examples 5 and 6 of a comparison) As shown in a table 1 , although degrees of polymerization differed, 
they obtained the ceramic green sheet like the example 5 except having used the polyvinyl butyral resin whose 
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hydroxyl-group content is two equal kinds. 

[0021] (Examples 7 and 8 of a comparison) As shown in a table 1, the ceramic green sheet was obtained like the 
example 4 except having used the partially aromatic solvent with which the soluble parameter mixed the solvent 
of the low value of 8.9 and 8.4 using two kinds of polyvinyl butyral resin with which hydroxyl-group contents 
differ. 

[0022] (1) The stress at the time of the fracture in 20 degrees C was measured by measurement tension rate 10 
mm/min of sheet reinforcement (Shimazu autograph activity). 

(2) The number of pores was counted with the naked eye by the light which applies and penetrates light from 
the bottom to the test piece of the examination lOcmxlOcm magnitude of the pore in a green sheet. 
The above result was shown in a table 1 . 
[0023] 
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[0024] The following things are clear by the table 1 . 

(1) If it is the same degree of polymerization, sheet reinforcement with higher mixing the polyvinyl butyral 
resin with which hydroxyl-group contents differ will be obtained (they are examples 2 and 4 to an example 1 
and the examples 3 and 4 of 3; comparison to the examples 1 and 2 of a comparison). 

[0025] (2) Moreover, sheet reinforcement with higher using the polyvinyl butyral resin with which hydroxyl- 
group contents differ also in the combination of the polyvinyl butyral resin which is two kinds from which a 
degree of polymerization differs is obtained (it is an example 5 to the examples 5 and 6 of a comparison). 
[0026] (3) Moreover, if hydroxyl-group contents differ also in the polyvinyl butyral resin whose degree of 
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polymerization is the two same kinds, high sheet reinforcement will be obtained (examples 6 and 7). 
[0027] (4) Even if the hydroxyl- group contents of two kinds of polyvinyl butyral resin differ, if a soluble 
parameter uses the partially aromatic solvent containing a solvent lower than 1 1 .6, it will furthermore be easy to 
generate a pore on a sheet (examples 7 and 8 of a comparison). 
[0028] 

[Effect of the Invention] Since the slurry constituent for this invention ceramic green sheets is the above 
configuration, using this, even if thickness is thin, its sheet reinforcement is high, and it can obtain the ceramic 
green sheet which does not almost have a pore. 



[Translation done.] 
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